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(54) POLISHING LIQUID COMPOSfTlON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polishing liquid composition keeping the surface smoothness of a polished substrate 
and capable of polishing at an economical speed substantially without leaving a polishing material on the polished substrate and 
without causing a surface discontinuity and to provide a method for polishing a substrate using the polishing liquid composition 
and a method for producing the substrate using the polishing liquid composition. 

SOLUTION: This polishing liquid composition is obtained by mixing a polishing material and water and characterized by having (1) 
£25% of an integrated particle size distribution of the polishing materia! (based on particle number) from the smaller particle size 
side at 40 nm particle size and (2) 10-600 nm of the particle size (D50) at which the integrated particle size distribution (based 
on particle number) from the smaller particle size side reaches 50% in the particle size distribution of the polishing material. The 
method for polishing the substrate comprises polishing the substrate to be polished by using the polishing liquid composition and 
the method for producing the polished substrate comprises a process of polishing the substrate by using the polishing liquid 
composition. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The polish liquid constituent characterized by being the polish liquid constituent which comes to contain water and 

abrasives, and for the addition particle size distribution (number criteria) by the side of the diameter of a granule in ** particle 

size of 40nm being 25% or less in the particle size distribution of abrasives, and the particle size (D50) from which the addition 

particle size distribution (number criteria) by the side of the diameter of** granule becomes 50% being 50-600nm. 

[Claim 2] The polish liquid constituent according to claim 1 whose abrasives are the carbide of a metal, a metal, or semimetal, a 

nitride, an oxide and a boride, and at least one kind of abrasives chosen from the group to which it becomes a list from a 

diamond. 

[Claim 3] The polish approach of the ground substrate which grinds a ground substrate using a polish liquid constituent according 
to claim 1 or 2. 

[Claim 4] The manufacture approach of a substrate of having the process which grinds a ground substrate using a polish liquid 
constituent according to claim 1 or 2. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish approach of a ground substrate of having used the polish liquid 

constituent and this polish liquid constituent, and the manufacture approach of a substrate. 

[0002] 

[Description of the Prior Art] The flying height of the magnetic head in the memory magnetic disk at the time of writing magnetic 
information is becoming still lower with the increment in magnetic recording density in recent years, consequently, the surface 
polish process in the production process of a magnetic-disk substrate — setting — surface smooth nature — ■[ — for example, 
it is required that the disk side of the high degree of accuracy in which low floatation of a head is possible out of which an error 
does not come in surface roughness (Ra) and the case of writing and read-out of the magnetic information which it surges, and 
excels in (wa)] ; and there is no surface discontinuity of a projection, a scratch, a pit, etc., and originates in these surface 
discontinuity, either should be manufactured. 

[0003] Moreover, also in the semi-conductor field, detailed-ization of wiring is progressing with high integration of a circuit, and 
improvement in the speed of clock frequency. Also in the production process of a semiconductor device, since the depth of 
focus becomes shallow with detailed-izing of wiring in the case of exposure of a photoresist, much more smoothing of a pattern 
formation side is desired. 

[0004] However, since a polish blemish occurs in a polished surfaee-ed by the big and rough particle which remains in abrasives, 
the abrasives manufactured by grinding used conventionally have the fault that it is difficult to grind maintaining the surface 
condition excellent in the above surface smooth nature. 

[0005] Therefore, colloidal silica with little mixing of a big and rough particle with narrow particle size distribution is used. 
However, in polish by colloidal silica, although it is comparatively easy to attain the high profile irregularity demanded, since 
particle size is fine, there is a fault that the colloidal silica which adhered on the ground plate at the washing process after polish 
is easily unremovable. The abrasives with which it remained on this ground substrate have a possibility that it may become 
causes, such as thickness unevenness of a magnetic-recording layer, consequently magnetic properties may become unstable. If 
magnetic properties furthermore become instability, since it also becomes the cause of generating of an R/W error, it is not 
desirable. 

[0006] Although the various washing approaches for removing the abrasives which remained thoroughly in a washing process are 
tried in order to solve this fault, it is not yet enough. Moreover, the clearance has been a still more important technical problem 
also from it being thought that the atomization of abrasives progresses further from now on also. 
[0007] 

[Problem(s) to be Solved by the Invention] The object of this invention is a washing process after polish, without abrasives 
remaining substantially on a ground substrate, maintains the surface smooth nature of a ground substrate, and is to offer the 
polish approach of a ground substrate of having used the polish liquid constituent and this polish liquid constituent which is not 
made generating surface discontinuity and can be ground at an economical rate, and the manufacture approach of the substrate 
using this polish liquid constituent 
[0008] 

[Means for Solving the Problem] Namely, the summary of this invention is a polish liquid constituent which comes to contain [1] 
water and abrasives, and the addition particle size distribution (number criteria) by the side of the diameter [ in / on the particle 
size distribution of abrasives and / ** particle size of 40nm ] of a granule is 25% or less. And the polish liquid constituent 
characterized by the particle size (D50) from which the addition particle size distribution (number criteria) by the side of the 
diameter of ** granule becomes 50% being 50-S00nm, [2] A polish liquid constituent given in [3] aforementioned [1] is used for 
the polish approach of the ground substrate which grinds a ground substrate using the polish liquid constituent of the 
aforementioned [1] publication, and a list, and it is related with the manufacture approach of a substrate of having the process 
which grinds a ground substrate. 
[0009] 

[Embodiment of the Invention] The abrasives used by this invention should just be abrasives currently generally used for polish. 
As these abrasives, the carbide of a metal; metal or semimetal, a nitride, an oxide, a boride; diamond, etc. are mentioned. A metal 
or metalloid element is the thing of 2A of the periodic table (long period mold), 2B, 3A, 3B, 4A, 4B, 5A, 6A and 7A, or 8A group 
origin. As an example of abrasives, an aluminum oxide, silicon carbide, a diamond, magnesium oxide, a zinc oxide, titanium oxide, 
cerium oxide, a zirconium dioxide, colloidal silica, fumed silica, etc. are mentioned. In these, an aluminum oxide, colloidal silica, 
fumed silica, cerium oxide, a zirconium dioxide, titanium oxide, etc. fit polish of substrates for precision components, such as a 
semi-conductor wafer, and a semiconductor device, a substrate for magnetic-recording media. About an aluminum oxide, 
although various crystal system, such as alpha and gamma, is known, it can be used according to an application, choosing 
suitably. Among these, especially the colloidal silica particle is suitable for the last polish application of a high recording density 
memory magnetic-disk substrate and the polish application of a semi-conductor substrate which need more advanced smooth 
nature. These abrasives are independent or can use two or more sorts together. 

[0010] It is 25% or less, and preferably, 15% or less, the addition particle size distribution by the side of the diameter of a granule 
in the particle size of 40nm from a viewpoint which reduces the amount of residuals of the abrasives to a ground substrate top 
about abrasives is 5% or less still more preferably, and is 3% or less especially preferably 10% or less. In order to make addition 
particle size distribution by the side of the diameter of a granule 25% or less, particle size should just make low the content of 
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containing a small particle-size article with a centrifugal separator etc., and using it in any way, either. 

[001 1] The particle size (D50 is said hereafter) to which the addition particle size distribution by the side of the diameter of a 
granule becomes 50% from a viewpoint which attains the good surface condition which is excellent in the viewpoint and surface 
smooth nature which attain an economical polish rate on the other hand, and does not have surface discontinuity is 50-600nm, 
and is 50-150nm still more preferably 50-2Q0nm preferably. 

[0012] In this invention, as mentioned above, there is one big description in the point that the addition particle size distribution by 
the side of the diameter of a granule in ** particle size of 40nm is 25S or less in the particle size distribution of -abrasives, and 
**D50 is 50-600nm, it is using the abrasives which have this particle size distribution, and the effectiveness that abrasives may 
be easily washed by the usual washing from a ground object front face is discovered. 

[0013] Moreover, as for the particle size (D90 is said hereafter) to which the addition particle size distribution by the side of the 
diameter of a granule becomes 90* from a viewpoint which attains the good surface condition which whose polish rate is high, 
and is excellent in surface smooth nature, and does not have surface discontinuity, and the value of the ratio (D90/D50) of D50, 
it is desirable that it is 1.3-3.0, and it is 1.3-2.0 more preferably. 

[0014] Moreover, especially as an approach of adjusting the particle size distribution of abrasives to the aforementioned range, - 
although not limited, when abrasives are colloidal silica, there is a method of giving particle size distribution to a final product ty 
adding the particle used as as new a nucleus as the growth fault of the particle in the manufacture phase, for example. Moreover, 
it is also possible to attain by the approach of mixing at least two or more abrasives which have different particle size distribution 
etc. In this case, abrasives do not need to be of the same kind and it is also satisfactory to mix a thing of a different kind at all. 
[0015] In addition, it can ask for the particle size of abrasives by the following approaches using a scanning electron microscope 
(it is called Following SEM). That is, the polish liquid constituent containing abrasives is diluted with ethanol so that abrasives 
concentration may become 0.514 of the weight It applies to homogeneity on the sample base for SEM which warmed this diluted 
solution at about 50 degrees C. Then, it is made to season naturally to homogeneity so that a superfluous solution may be 
sucked up through a filter paper and a solution may not condense. 

[0016] The abrasives made to season naturally are made to vapor-deposit Pt-Pd, using the electric field effect scanning electron 
microscope (FE-SEM:S-4000 mold) by Hitachi, Ltd., a scale factor is adjusted 3000 times to 1 00,000 times so that about 500 
abrasives particles may be observed in a visual field, two points are observed about one sample base, and a photograph is taken. 
The taken photograph (4 inches x 5 inches) is expanded to A4 size with a copy machine etc., the particle size of all the photoed 
abrasives is measured with slide calipers etc., and it totals. It is made for the number of the abrasives which repeat this actuation 
several times and measure it to become 2000 or more pieces. It is more desirable to increase the number of point of 
measurement by SEM from a viewpoint which searches for exact particle size distribution. The measured particle size is totaled, 
and the particle size distribution of the number criteria in this invention can be searched for, being able to use as D90 particle 
size which is set to D1 0 in the particle size from which the frequency «) is added sequentially from a small particle size, and the 
value becomes 10%, and sets the particle size which similarly becomes 50% D50 and 90V In addition, particle size distribution 
here is searched for as particle size distribution of a primary particle. However, when the aggregated particle which primary 
particles, such as an aluminum oxide, cerium oxide, and fumed silica, welded exists, particle size distribution can be searched for 
based on the particle size of the aggregated particle. 

[0017] It is 25 or lass % of the weight especially preferably 30 or less % of the weight still more preferably 40 or less % of the 
weight more preferably from a viewpoint of the viewpoint which is 5 % of the weight or more especially preferably 3% of the 
weight or more still more preferably 1 % of the weight or more more preferably [ 0.5* of the weight or more ] preferably from a 
viewpoint which raises a polish rate as for the content of the abrasives in a polish liquid constituent, and raises surface quality, 
and profitability 50 or less * of the weight. That is, this content is 5 - 25 * of the weight especially preferably three to 30* of the 
weight still more preferably one to 40« of the weight more preferably 0.5 to 50* of the weight preferably. 
[0018] The water in a polish liquid constituent is used as a medium, and the content is 75 - 95 * of the weight especially 
preferably 70 to 97% of the weight still more preferably 60 to 99* of the weight more preferably 50 to 99.5* of the weight 
preferably from a viewpoint which grinds a ground object efficiently. 

[0019] Moreover, other components can be blended with the polish liquid constituent of this invention if needed. As these other 
components, the metal salt of the acid compound of a monomer mold, ammonium salt or an amine salt, a peroxide, a thickener, a 
dispersant, a rusr-proofer, an alkali, a surfactant, etc. are mentioned. As an example of the metal salt, the ammonium salt or the 
amine salt of an acid compound of a monomer mold, or a peroxide, what is indicated by the JP.62-251 87,A 2 page right upper 
column of -of three lines 11 lines, the JP,63-251163,A 2 page left tower column of -of six lines 13 lines, the JP,1-205973,A 3 
page left upper column of four lines - the right upper column of two lines, the - of 1 6 lines 3 page left upper column of 1 1 lines of 
the JP.3-1 1 5383.A 2 page lower right columns, the - of 27 lines 3 page left column of 1 2 lines of JP,4-275387,A 2 page right 
columns, and - of 1 7 lines 23 lines be mentioned. 

[0020] Moreover, a chelate compound with the multidentate iigand which combines with a metal ion and can form a complex as a 
polish accelerator can be blended. As an example of a chelate compound, what is indicated in the JP,4-363385,A 2 page right 
column of - of 21 lines 29 lines is mentioned In these, it is iron (HD, A salt is desirable and ethylenediaminetetraacetic acid-iron 
salt and especially diethylenetriamine pentaacetic acid-iron salt are desirable. 

[0021] These components may be used independently, and may mix and use two or more sorts. Moreover, the content is 0.05 - 5 
» of the weight still more preferably 0.05 to 1 0% of the weight more preferably 0.05 - 20 % of the weight of polish liquid 
constituent Naka from the viewpoint which raises a polish rate, the viewpoint which makes each function discover, and a 
viewpoint of profitability. 

[0022] In addition, the concentration of each component in said polish liquid constituent may be any of the concentration at the 
time of this constituent manufacture, and the concentration at the time of an activity. Usually, as concentration liquid, a 
constituent is manufactured, and dilutes and uses this in many cases at the time of an activity. 

[0023] As for pH of a polish liquid constituent, it is desirable to determine suitably according to a class, demand quality, etc. of a 
ground object. For example, as for pH of a polish liquid constituent, the viewpoint of the detergency a substrate's and the 
corrosion prevention nature a processing machine's, and an operator's safety to 2-12 is desirable. Moreover, when a ground 
object is the substrate for preoision components which set metals, such as an aluminum alloy substrate by which nickel-P plating 
was carried out, as the main object, from a viewpoint of improvement in a polish rate, and improvement in surface quality, 2-9 are 
more desirable and 3-especially 8 are desirable. Furthermore, polish of a semi-conductor wafer, a semiconductor device, etc. 
especially a silicon substrate, the polish recon film, and Si02 When using for membranous polish, from a viewpoint of 
improvement in a polish rate, and improvement in surface quality, 7-12 are desirable, 8-12 are more desirable, and 9-especially 
11 are desirable. This pH can be adjusted as occasion demands by blending suitably alkalis, such as inorganic acids, such as a 
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process which mixes each component, prepares polish liquid and grinds a ground substrate so that it may become the 
presentation of the polish liquid constituent of this invention. As an example of this polish approach, a substrate is put with the 
grinder which stuck organic nonwoven fabric-like macromolecule system abrasive cloth etc., a polish liquid constituent is supplied 
to a polished surface, and the approach of grinding by moving a grinder and a substrate etc, is mentioned, applying a constant 
pressure. In the polish approach of this invention, by using the polish liquid constituent of this invention, a polish rate is raised, 
generating of the surface discontinuity of a scratch, a pit, etc. can be controlled, surface roughness (Ra) can be reduced, and the 
substrate for precision components can be manufactured especially suitably. 

[0025] Moreover, the manufacture approach of the. substrate of this invention has the process which grinds a ground liquid 
substrate using the polish liquid constituent of this invention. 

[0026] Resin, such as ceramic ingredients, such as vitrified matter, such as an alloy with which the construction material of the 
ground object represented by the ground substrate etc. used metals, such as silicon, aluminum, nickel, a tungsten, copper, a 
tantalum, and titanium, or semimetals, and these metals as the principal component, glass, glassy carbon, and amorphous carbon, 
an alumina, a silicon dioxide, silicon nitride, tantalum nitride, and titanium nitride, and polyimide resin, etc. is mentioned. Glass 
substrates, such as a substrate which consists of an aluminum alloy by which nickel-P plating was carried out especially, and 
glass ceramics, tempered glass, are more desirable, and especially the substrate that consists of an aluminum alloy by which 
nickel-P plating was carried out is desirable. 

[0027] The configuration which there is no limit, for example, has the flat-surface sections, such as the shape of the shape of 
the shape of the shape of a disk and a plate and stab and prism, and the configuration which has the curved-surface sections, 
such as a lens, are set especially in the configuration of these ground objects as the object of the polish using the polish liquid 
constituent of this invention. Also in it, it excels especially in polish of a disk-like a ground object. 

[0028] The polish liquid constituent of this invention is used suitable for polish of the substrate for precision components. For 
example, it is suitable for polish of the substrate of magnetic-recording media, such as a magnetic disk, an optical disk, and a 
magneto-optic disk, a photo-mask substrate, an optical lens, an optical mirror, an optical prism, a semi-conductor substrate, etc. 
Polish of a semi-conductor substrate has the polish performed in the formation process of embedding metal wiring, an embedding 
capacitor formation process, etc. the polishing process of a silicon wafer (BEAWEHA), the formation process of an embedding 
component demarcation membrane, and flat chemically-modified [ of an interlayer insulation film ] degree. Especially the polish 
liquid constituent of this invention fits polish of a magnetic-disk substrate. Furthermore, it is suitable for obtaining the magnetic- 
disk substrate not more than surface roughness (Ra)3A. Surface roughness (Ra) is called for as center line granularity generally 
said, and expresses as Ra the arithmetical mean deviation of profile obtained from a roughness curve with a wavelength 
component 80 micrometers or less in this description. This can be measured as follows. 
[0029] Arithmetical mean deviation of profile (Ra) 

Product made from rank Taylor HOBUSON It measures on condition that the following using a tally step. 

sensing-pin head size: — 2.5 micrometerx2.5-micrometer high-pass filter: — 80-micrometer measurement die-length: — 0.64mm 
[0030] The manufacture approach of the substrate of this invention has the polish process which used said polish liquid 
constituent, it is desirable to be carried out also in two or more polish processes after 2 process eye, and, as for this polish 
process, it is desirable to especially be carried out to the last polish process. For example, the substrate which consists of an 
aluminum alloy which adjusted surface roughness (Ra) to 5 A - 15A, and by which nickel-P plating was carried out according to 
the polish process of one process or two processes can be ground according to the polish process using the polish liquid 
constituent of this invention, and the magnetic-disk substrate not more than surface roughness (Ra)Z.5A can be preferably 
manufactured for the magnetic-disk substrate not more than surface roughness (Ra)3A. 

[0031] The polish liquid constituent of this invention is suitable for using especially preferably the magnetic-disk substrate not 
more than surface roughness (Ra)3A for 2 process eye at the time of manufacturing the magnetic-disk substrate not more than 
surface roughness (Ra)2.5A by polish of two processes. 

[0032] The manufactured substrate is excellent in surface smooth nature. For example, in the case of a magnetic-disk substrate, 
it is desirable as the surface smooth nature for 3A or less of surface roughness (Ra) to be 2.5A or Jess preferably. Moreover, 
surface discontinuity does not consist in said substrate substantially. 

[0033] As mentioned above, by using the polish liquid constituent of this invention, while raising a polish rate, there is little 
surface discontinuity of a scratch, a pit, etc. and the magnetic-disk substrate of the high quality which was excellent in the shape 
of table planarity whose smooth nature, such as surface roughness (Ra), improved can be manufactured with sufficient 
productive efficiency. 

[0034] Especially the polish liquid constituent of this invention is applicable like the polish processes, for example, the wrapping 

process etc., other than this etc., although it is effective in a polishing process. 

[0035] 

[Example] As one to examples 1-5 and example of comparison 2 abrasives, a scanning electron microscope (S-4000 by Hitachi, 
Ltd. mold) is used. The colloidal silica whose addition particle size D50 computed by the approach (particle size is measured with 
slide calipers) indicated in the term of a detailed description is 25-1 60nm respectively is used. The abrasives which have the 
particle size distribution (the addition particle size distribution in 40nm, D50 and D90, and D50/D90) which blends suitably and is 
shown in a table 1 were prepared. It is EDTA-Fe as a polish accelerator after carrying out addition mixing of the abrasives 25 
weight section and the ion-exchange-water 72 weight section which were obtained. The salt (going berserk going berserk [ The 
product made from Strike, a trade name : ] strike Fe) 3 weight section was added further, and the polish liquid constituent was 
prepared. Moreover, in the example 2, using the centrifugal separator, classification clearance of the abrasives of the diameter of 
a granule was carried out, and polish was presented with the abrasives of the example 2 of a comparison. In addition, drawing 1 
shows the FE-SEM image (one 50000 times the scale factor of this) of the abrasives used for the example 2. Drawing 2 shows 
the FE-SEM image (one 50000 times the scale factor of this) of the abrasives used for the example 1 of a comparison. Drawing 3 
shows the particle size distribution of the abrasives used for the example 3. Drawing 4 shows the particle size distribution of the 
abrasives used for the example 1 of a comparison.. 

[0036] Surface-roughness Ra=15A, thickness by which nickel-P plating was carried out as a ground substrate: Polish assessment 
was performed using the ARUMINIMU alloy substrate with a diameter 3.5 inch size of 0.8mm. The polish conditions are as follows. 

[0037] <the setups of a double-sided grinder> — polish testing-machine: — speed femme company make 9B mold double-sided 
grinder scouring pad: — Rodel Nitta CO. make poly tex DG-H rotating speed: — 50 r/min slurry amount-of-supply: — 20 ml/min 
polish time amount — 4-minute polish load: — number- of-sheets [ of the substrate which carried out the 7.8kPa charge ]: — 
ten sheets [0038] The polish rate was found from weight change of the aluminum alloy substrate before and behind polish, and 
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substrate> ] are Scan by the atomic force microscope (AFM: Nanoscopelll by the digital instrument company). The existence of 
the abrasives (residual abrasive grain) which measured the range of 10micrometerx10micro meter and remained each on three 
both sides of a ground substrate by rate=1 Hz was checked. The result is shown in a table 1 . In addition, drawing 5 shows the 
AFM image after the ground substrate ground using the polish liquid constituent of an example 3 washes. Drawing 6 shows the 
AFM image after the ground substrate ground using the polish liquid constituent of the example 1 of a comparison washes. 
[0040] Product made from Measurement of surface roughness> rank Taylor HOBUSON Center line surface roughness (Ra) was 
measured on condition that the following using the tally step. The result is shown In a table 1 . 

sensing-pin head size: — 2.5 micrometerx2.5-micrometer high-pass filter — 80-micrometer measurement die-length: — 0.64mm 
[0041] Six front faces of each substrate were measured by one 200 times the scale factor of this every 60 degrees using 
Measurement of scratch> optical microscope observation (differential interference microscope). The result is shown in a table 1. 

[0042] Measurement of pit> optical microscope observation (differential interference microscope) is used, and it is a scale 
factor 200. Twelve front faces of each substrate were measured every 30 degrees by twice, and the number of pits per 1 2 visual 
fields was counted. The result is shown in a table 1. 

[0043] In quest of the average of each item, the following criteria estimated the substrate ground by the valuation-basis table 1 
with the polish liquid. of a publication. 

Abrasives which remained Less than [ 0:5 piece ] / 10micrometerx10micrometer /1 Q-micrometerx1 0-micrometer surface 
roughness exceeding x:5 piece (Ra) Less than [ 0:3A ] Scratch exceeding x:3A Less than [ O:0.5 ] Pit which exceeds [ x:0.5 ] 
Less than [ an 0:3 piece/page ] [0044] exceeding a x:3 piece/page 

[A table 1] 
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[0045] From the polish liquid constituent obtained in the examples 1-2 of a comparison, each polish liquid constituent obtained in 
the examples 1-5 from the result of a table 1 has a quick polish rate, and does not have the residual of abrasives, and rt excels 
also in the surface smooth nature of the ground object obtained, and it turns out that it is what the surface discontinuity of a 
scratch, a pit, etc. does not have, either. 
[0046] 

[Effect of the Invention] The effectiveness that ground substrates, such as a memory magnetic-disk substrate whose surface 
smooth nature, such as surface roughness (Ra), there was no residual of abrasives on the ground substrate after, polish / 
washing, had still less surface discontinuity of a scratch, a pit, etc., and improved, can be efficiently manufactured by this 
invention is done so. 


[Translation done.] 
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[0 0 0 3] 4 fc, *|M**£Jfffc:*5^T'b, 
8Hfc, »f^Jittftoi«afl;fc#o-cE««)»aft;asit>0 

i/5?*h ©•*©», E*©*»fcK^«jKi!^a 
<ft5fcft, '<*-y^SiB©J:!»Hi©¥JIMfc#3* 

[0 0 0 4] L4>L4#&. ft*fflWt>iVC*fc»»fc 

? 4*ffi3RIMtt«i,fcffilttlB9LooffJittT4 5 
[0 0 0 5] ^©fcfc, Sg^*iS»<&fee^©fiA. 

»3i»v>fc»fc, W*a©ffi*XS-C»WSBUiK#tU 


(2) #H 2001-323255 

2 

5fc, a**S=7-©»£JKHi1>fc5fc«>ff*L< 

[0 0 0 6] £©&j&«:jff8tt-5fc©, fcfrlSKis^ 
t, »«Lfcff»ltf«:S£fc»*+Sfc©©S^ft*£ 

t>. *©fc*l±*+*«Bfe«WifeoTv*5. 
10 [0 0 0 7] 

[«W;8M?ftbJ:5i'*-5*Ii] *»W©B«II4, Wit 

ft©j5fe^xmx\ mmm±\cmmmm#zm 

+ 5 r 1 4 < , &W!fg&©StE¥^tt£gtJf U *® 

zk\chZ, 
[0008] 

Wmm&mt&^T, <Dttffi4 0nmR:*Ht5'J> 
5 0%fcft5&& (D5 0) aSBO~6 0 0 nmT*>5 

zktmt+zwmmjm* [23 me ci] ia« 

©Wa^^£fflv^$W«a&&^gt5#Sff®S 
«©?F*m ffitftc [33 tuE ti) BttoffMHi 

30 [0 0 0 9] 

mt ix, m ; &nxtt^«©^b*, gftft, 

XH¥&*5g*I±, (JOTID ©2 A, 2 

B. 3 A, 3B, 4A, 4B, 5 A, 8 A, 7AXtt8 

^, ^E^«frlS^^©^Bl5p B n iSSS©Sri»i'ii 
LTV^5„ »ftr/U5 = »Ato^TI±, as y^©S 

so wBjiiicau-cv^. ine>©flf«ffti» ^txi^ 


3 

[0010] mwz^x, mwmm±^ommtt 

gffi J: 5 ft 2 5 %WT-C& 0, ff4L< 
tt l 5 %#T, Jt 9 m L < ft 1 0 %61T» * 6 fcff * 
L < ft 5 % WTT-fc 9 , U < ft 3 %£J[T-efe 

5„ /J^fiiJ i "5 OttJteS^** 2 5 %KTfc1"5fc 
ft, «®a*4 0nmKTOflF*»©-^*tfi 

< £ t, \ 4 0 n m£lT©W*l* 0>S**fc 

5 n D ^ /^-> u *©^c*iv^r , iStt/A'OSipa 

&&B n q£^rf5 a p 4 S * £0i;Lft" , igi?#ffli 
[00111-*, S»tt45F«aftSraBRt5«^R 

■**MMfrh. 'mm* <o nmm&ftm so%t 

C6H\ D5 0fct^5) ft, 5 0-6 0 On 
m-t?S>9, ^L<li50-20 0nm 1 3Cfcff* K 
ft 5 0-1 5 0nmT'fe5 0 

[0012] *»Htefev*m we©** wjwa-® 
nmtitft^x, (De@4 o nmicmz'mmiiz 

9 ©SfJHagSMfras 2 5 %WTT\ ©D 5 0 # 5 0 - 6 
55F*&£Jl^S::i:-C, »£©ftfrl-J: 

[o o 1 3 ] *fc, #ejSit^n< , j.o*iS¥»ttK 

/MMHKI* 5 ©aJFSg^^as 9 0 % i (£l 
D90fcfc^5) tD50©it (D90/D50) 
©fitftl. 3-3. 0?*>5itaSff4L<, ±&*F* 
L<ftl. 3-2. OT*4>5 0 
[0 0 14] *fc, imEo«BtflF«*f©tfeS^*SrP 
S1-5*StLTft, WfcRgSfufcv^ $x.tt\ W 

ft5»g»*Srtt-5'>4 < £ t> 2 o&±©flHWJtr« 

£\ wmmmm<»h<DX'ib5mm<, na©i© 
[o o i si 4js, mumm, ^mm^rnm 

(ETFSEMfc^S) 3rfflHTElT©;fri£fcJ:t>*©5 

0 . 5 M%tft 5 1 5 t'^* / 
*tS. i««f!Ufc*|«t»5 0t;naDatfcSEM 
l©*fcfttffcf&- *©ft, il»©&ifc£iS 


(3) #|§2 0 0 1-3 2 3 2 5 5 

4 

[0016] mm^tzmmm-p t-p dm^ 
s*x, ssdKffBf (ft) K«#»££i:ss*fi*§t 

(FE-SEM: S-4 0 0 0M) £^T, 

5 o ommmmmm^-mm^z * *> 3 

0 0 0»~10JJ«fc|lttU lo©W8fcfcov*-C2 
5^i^) *3tf-HMffcJ:!)A4*-l'Xtffi*UT, 

salute* ©iig (%) s:jiniiLL,-c*o»si o%t 

45»fi*D10, Ri;<6 0%J:4&tfEftfcD6<K 
9 0%fcft£&g£D9 0 i L-C*»Wt*S»t5fiftS 

[0017] raauMfftgttsffmod** 

ft, ®FJijtSSr[Rl±^-t5Stob, &^L<ft0. 5 
J: 9 m t < ft 1 fi*%fiLh, $ e> Kff * 
L < ft 3 Sft%£UL ^id^?^ t < ft 5 fil%W±-C*fe 

5 0fiS%£tT, J:9ff4U<li4oa*%£lT» &b 
Kff*L<ft3 0fi*%£lT, »Kff*L<tt2 5S* 
30 %£JlTT'fc5 0 1-4fcfc*£**tt, &*L<ft0. 5 
~5 0lft%, J:9ff*U<ttl-40»%, S&K 
»SU<ft3-3 0fi*% fttjf*L<(i5-2 5fi 

[0 0 18] WS^iflfi)c#l^©7kft, «#t LT^l^ 

1-5*jM*6, ff* L<ft5 0-9 9. 511%, 19 
jf*L<li6 0~9 9ftl $b!^*L<ft7 0~ 
9 7S*%, #|C^tL< ft 7 5-9 5Sft%-e&5 t 

[o o 1 9] ifc, *«w©w*iBeiEjS*fci±, jgjiic 

Xft7 5^S, HHW, if^J, * 

*®JWWIi:L-Ctt, #MBH62-25187^#[2M*Jiffl 
3tT~l lfr, &HBg63-251163 ^«2lfeT*6fi i 
-13tT, #gg¥l-205973-^fig3lfe±|l4ff-*J; 
«2ff, #M¥3-115383^ffi2l*Tffll 6fT~3H 
Iff, #BU¥4-2753B7^«2H*a2 7fr- 
50 3JCt«12fffttfl7ff~2 3fffcflE«**L-C^5t> 


[oo2o]*t mmmnttx. 

LTfi, HH¥4-363385^*2H*«2 lff~2 9fr 

ttdii) mm\,<. *?v>i?7*>mmk-m 

[0 0 2 1] cnfeO^tS^T'lV^Ttg^U 2 10 

*«F0. 0 5-2 011%, <t!30SL<l±O. 0 5~ 
10111 $?)iC^tL<{±0. 0 5~5fil:%-Cfc 

So 

[ 0 o 2 2 ] ft, fflaffftffiBjftfe f o#^»©»« 

[0 02 3] ¥«»£#>© p Hii, ffiMMotttt 

If, ffigftlBjAftOpHtt, £&©i5fc?£tl&lfl!il$& 
©JBAHFJfctt, m#<D££&<omfrt>> 2 ~i 2is 

^^mmmm^m^t Ltcm®&%mx> 

b, 2~gasj:5jif*t<, 3-8*jftU\ $ 

^£<s, jKy^y^yK, si o 2 m^mmm^s 30 

7~12##*L<, B~12#iB|f*L<, 9-1 

[0024] **K©«8Fefitt(0flFe*j£fi, *3SW 
ft©fij& fc ft 5 J; 5 lc#fiE^Srffi^ LTWeSSrMK L 

ffi£ft©3S£#«iiWSii. Sffias (Ra) fclBttS* 
[0 0 2 5] #»«©£ffi0«j££2:|i, 50 


[00 2 6] 4^ff£««£ft$£fe£t^^©*ttt 
tt 4 WJttf, fy=>\ 7*5 = 0 A, =.y*jU % 9"s 

RUZtlbO&M^l&fttLtc^ #7*, #7* 

7*5-*-, r»*tm mtss, ait 

y$©-fe 7 5 y # !7 -Y S K*fJifc if ©SfJB 

mmfbflZ. tpT»t>N i -Pj< y*£jlfc7*5 = 

* A£&&» f, ft 5 sk^b Afkif 7 * , ®ft #9 * ft a 

©#?*£$»** t>#S:L<, N i-P^y*S*lfc7 

^$=jrA^4^ft5aafi^Kift* u\ 

[0 0 2 7] r*Lfc©»BFII«©3KjtKti 4 #£fflJ8# 
ft<. yV-hft, 77^1 7° 

^ift5 0 *©*-?*>, T4xt#i<Dmm<Dmm\z 
[0028] *mmmmmtt, mu&m®. 

a v ¥*(MHR»o«F»{^lU-CV^. ¥*flttK©ffl 
Sit, •✓lla^x^ H7?i^) ©jK5s">-V^I 

'y?%MTMmc&^xfifrhz>$tmmz, #m<» 

^5. (Ra) 3A^T©^r^x 

^StRSrftSOClLTV^S. ^Wittl^Tftt, SMS 
(Ra) ft, -KCmfcn*"piC?»fiStLT**& 
K 8 0 pi maTOtt*fiS»frftoaS *ii/5^#£,tb 
?rR a t*t. itififiiT©* 5 

[0 0 2 9] «P*J|¥JeaS (Ra) 
7^-7-7-*yy>^ ^y^TS'T 0 ^^ 

Mtt5fefflt-f X: 2. 5/imX2. 5 w m 
^A^y^fi,^— : 8 0fzm 
SS^ftS : 0. 6 4mm 

[0030] *%®<Dmm<DMm.ijmi, mmmmm 
mm^tzwmxm^u mwrnxmi, mom 
mxu<D^x-^2xmum^nbtihmmtL< , 

IS, Xft2im©WSlglCj;oT, gffiffi^ (R 
a) *5A~15AtflBfiUfcNi-P/y^*iXfc7 
^5^!7A^^f>ft5Sfe^ *^©ifesm^ 

ZM^K.mxm\z^xwmLx, mnz (Ra) 


(5) 
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(Ra) 2. 5AaT©«*C7*Y^^S«S:»Jtf-5i 
[0 0 3 1] 2Xg© 

mx*mm& (Ra) 3A£rF©««7V**»R 
#£L<ttSM& (Ra) 2. 5AaT©KSi7 ! 

[0032] mmztiizmmt, m¥%mz.&nit-{ 3 

<oxh^ Mitf. »fc7V**3aS0*£tt. 

MtttiLT, «ffiffl£ (Ra) Ai3A£lT, t 10 
<ii2. 5A£iTT4>5ita«a4U\ 4fc. miES 

[0 0 3 3 1 £JL±© * 5 fc, *»MOW»«aa»4r/l 

7\ h*0»Efc«#'>ft<, *E&£ (Ra) « 

[0 0 3 4] *3&fH©W&&&]£#ll*s #y 
iff, 9yf^I»*lctPWIfcaffl+ftli:4JT# 20 

[0 0 3 5] 

*W!ll~5SljJt^Wl~2 

4 0 0 0© %m\ mommtmrnm^mLk 

D5 0;&5#*2 5-1 6 0nmO3P-f^!l*fcffl 
V\ afSE^U|il(^1-*ftg^* (4 0nmfc*Stt3 
D50, D9 0&U<D5 0/D9 0) £ 

G+msm&msi 1 1„ # & ^/cwsw 2 5 & 30 

iifflitTEDTA-Fe £ (*U*h (ft) ft, ft& 
£:*U*hFe) 3*l&&£&I^LTW*S8i 

SlUffcLfc. ft*5, HlttH*«2fcfflV>fcW**r<0F 
E-SEMf (ft*50 0 0 0ffi) Sr^t. H2f±Jfc8 
$1 i-l^fcW^#©FE-SEM& ($^50 0 0 0 

fc^-f. H4llH:«0!lifcffi^fc?ff*$fottg^tfc^ 40 
1". 

[0 0 3 6] 8KIWS«fcLT, Ni-P>^5ixfc 
*ffiaSRa = 15A, : 0. 8mmmB£3. 5* 


S®ft£ (Ra) 


[0037] mmmmmmm 
mm.% : * t K7 r 9 bssew§« 

-H 

£ffln|fe&: 5 0r/min 
*7 2 0nil/min 

SfgBfffl : 4# 
?3fS#fi : 7 . 8 k P a 
KALfcSSOftR: 1 Oft 
[003 8] jffltflut©7/U5 = £ A^Sffi©fi*^ 
ft£ 9 W-^ffit :D50#100no 

© 3 d 4 ^/i^ y * T'WH LfcJttttt 2 ©WSil*£S 

[0 0 3 9] <Wjff*aES±fc»SUfciil»tf©«£> 
«8f»««±fc»*LfcflF«fftt, RTfflAKftff (A 
FM : *f*>9M Vxyfrj. V IVM N a n o s c o 
pelll ) CioT, Sc an rate = lHzT*& 
Wgl£©g3?£ 3 *BfT* 1 0 u m x 1 0 ii m©&|I£ 

*oe*tan^t. as a. *teffl)3©ws 

[0 04 0] <fOT£©?f£>7^ 
ttSSftS (Ra) &g]£Lfc 0 

t. 

fe£Bfc«lMX:2. 5nmX2. 5(.m 
s^(/<Z74A'#~ : 8 0 
HSfiS : 0. 6 4mm 

[0 04 1] <**7 5^©ffl£>ft^««fc8 (ft 
^SHRlWft) SrfflV^Tffif*2 0 0ft"P«-SS©aai& 

[0 04 2] <tfy h©^£>3fc^S»§l«it («5H= 
9SKtt) Srffl^TPM tt?#Sfi©Siii*3 Og 
*tC12*9f«3eU 12fi»*>ttl©K , yhftfcS: 
£fc. ^©S*^ailc^1- 0 
[0 04 3] 

«1 o¥*SfiSr*oT£«).ae¥ J: D ffffiSrfrot. 
5fi£AT/l 0^mX10(im 
5f@&M^5/l OftmX 1 Oftm 


3AKT 
0. 5#ETF 


[0 044] 


: 3A&@i5 
: 0. 5*m*-Z 

mi) 
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S> 

8> 




SB 




0.000 

137 

196 

1.43 

1.5 

O 

o 

o 

o 


0.5 

85 

120 

L41 

1.8 

O 

o 

o 

o 

mm 3 

2.9 

67 

104 

1.55 

1.8 

o 

0 

o 

o 

mmi 

18.4 

62 

86 

1.39 

1.6 

o 

o 

0 

o 


13.6 

58 

77 

1.33 

1.3 

o 

o 

o 

o 

mm i 

30.8 

50 

81 

1.62 

L3 

X 

o 

o 

o 

mm 2 

346 

43 

51 

1.19 

1.0 

X 

0 

o 

o 


[0045] iei©*****, mmi~5x*&biitz 
mmmtt* ^-rti^mm i ~ 2 x-nwcmm 

[0 04 6] 

fo±izwm<»mtfte<, able**??*, tyh 

[grajoM/itftii] * 


M&T'fcS. 

[12] 02(4, JtttfflKjav^Wm-OFE-SE 

la 3 ] ia 3 Ht, mm 3 ici v ^wwr 
[14] @4ii s H«fi!iii;iffl^fcflF*tt'©*ftS^*-e 
20 [b 5 ] m 5 a, mm 3 mmmmtm^xmm 

Lfcfff|SftO^LfclP)AFMtTfc5, 
[B6] B6li, JtMlftffJIffilUMfcjav'Tff* 
LfcWWfflR©**Ufc«©AFM«[T?*>5. 


[Bi] [B2] 




(8) 


®M2 0 0 1 



